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Introduction

Lymphoepithelioma-like carcinoma (LELC) is a rare type of 
lung cancer, which was firstly reported in 1987, when Bégin 
et al. detected the Epstein-Barr virus (EBV) in a 40-year-
old female, nonsmoker of South-East Asiatic origin (1).  
While LELC contains only 1.15% to 5.90% of lung cancers 
(2,3), and less than 300 patients were reported in the past 
three years, details associated with this uncommon type 

require more description.
Primary pulmonary LELC was eliminated from 

the latest World Health Organization (WHO) lung 
cancer classification, and now is recognized as other and 
unclassified carcinomas (4). Published data indicated that 
LELC appeared more in young, non-smokers and no 
predilection with gender, nearly half patients were diagnosed 
at early stage (stage I and II), furthermore, majority of 
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this cancer type shared a longer survival compared with 
others in Asian populations (5-9), available treatments 
for LELC include complete resection, chemotherapy and 
radiotherapy if necessary (10). Meanwhile, baseline EBV 
DNA concentration, the serum albumin level, tumor stage 
and age of patients were all associated with prognosis in 

previous researches (9,11,12), however, results from small 
sample size studies require further confirmations. Although 
genetic alternations were deeply investigated in lung cancer, 
driver oncogenes and related targeted drugs thrived in 
the past decades, few data were observed in this rare type, 
which appeals for more details, in order to understand this 
lung cancer subtype better. 

Precision medicine spreads through the tumor diagnosis 
and treatment in recent years, for LELC, clinical features, 
pathological characteristics and gene mutations should 
be considered as a whole for a better vision. Herein, we 
collected 30 LELC patients for retrospective analysis 
in Southeaster China population, together with known 
drug-related gene targets such as epidermal growth factor 
receptor (EGFR), anaplastic lymphoma kinase (ALK) and 
ROS1 rearrangement, which may provide an appropriate 
insight in this rare type of lung cancer. 

Methods

Patients

We totally recruited 30 LELC patients who were diagnosed 
and treated in Shanghai Chest Hospital between March 
2011 and December 2017. Patients were excluded if 
metastasized from nasopharyngeal tumors. Detailed history 
data of these individuals were extracted from hospital digital 
database, such as patients’ age, smoking status, tumor size, 
primary tumor location, staging information, peripheral 
blood tumor markers carcinoembryonic antigen (CEA), 
squamous cell carcinoma antigen (SCC), cytokeratin-19 
fragment (CYFRA21-1), NSE, cancer antigen-125 (CA125), 
albumin, lactate dehydrogenase, immunohistochemistry 
(IHC) and gene detection results. EBV infection status 
was measured by in situ hybridization (ISH) for EBV-
encoded RNA (EBER) staining in tumor cells. EGFR gene 
mutation status was detected with amplification refractory 
mutation system (ARMS), ALK rearrangement was 
determined by IHC and ROS1 fusion status was detected 
with fluorescence in situ hybridization (FISH). Moreover, 
the tumor stage was performed according to the Eighth 
edition of American Joint Committee on Cancer (AJCC) 
staging system (13). Demographic and clinicopathological 
data of the study population were presented in Table 1. 
The study was approved by the Institutional Review Board 
(IRB) in Shanghai Chest Hospital, and informed consent 
was obtained from all patients before present study 
initiated. 

Table 1 Clinicopathological characteristics of 30 LELC patients 
LELC, lymphoepithelioma-like carcinoma

Characteristics Number (%)

Gender

Male 16 (53.3)

Female 14 (46.7)

Age

 >60 14 (46.7)

≤60 16 (53.3)

Smoking history 

 Yes 6 (20.0)

 No 23 (76.7)

Missing 1 (3.3)

Primary tumor location

Left upper 3 (10.0)

Left lower 10 (33.3)

Right upper 5 (16.7)

Right middle 2 (6.7)

Right lower 10 (33.3)

Tumor size (cm)

 >3 13 (43.3)

 ≤3 16 (53.3)

Missing 1 (3.4)

Tumor stage

 I 6 (20.0)

 II 8 (26.7)

 III 14 (46.7)

 IV 2 (6.6)

Progression at last follow-up

 Yes 7 (23.3)

 No 21 (70.0)

Missing 2 (6.7)
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End-points and follow-up

All patients were recommended to receive sequential 
physical examination and image evaluation after initial 
treatments, for tumor recurrence monitoring. Disease-free 
survival (DFS) was defined as the interval time from surgical 
resection to the first confirmed relapse, or alive without 
recurrence at last contact, and time to death by any cause 
or last follow-up from operation was measured as overall 
survival (OS). Survival information was collected mainly 
by phone communication and outpatient visit. Clinical 
database was last updated in July 2018.

Statistical analysis

We utilized the Chi-square (χ2) test or Fisher’s exact test for 
clinicopathological characteristics comparison analysis, and 
Kaplan-Meier survival function with the method of log-rank 
test was performed in univariate relationships associated 
with DFS and OS. Furthermore, variants including 
age, gender, tumor location and size, tumor staging, 
chemotherapy and radiotherapy status were evaluated by 
fitting logistic regression in the survival analysis models, the 
hazard ratios were calculated with Cox proportional hazard 
regression models. All statistical analysis were carried out 
by the SPSS 17.0 statistical software (SPSS, Inc., Chicago, 
IL, USA) and GraphPad Prism 7, significance level was set 
at P<0.05, as two-sides.  

Results

Clinical characteristics and treatment of LELC patients

A total of 30 LELC patients were collected in the present 
study, of which 90.0% (27/30) underwent surgical resection 
in our center, 1 patient was diagnosed with fine needle 
aspiration and 2 patients were diagnosed in local hospitals. 
The mean age at diagnosis was 55.93 (range from 21 to 72),  
with relatively equivalent proportion between different 
genders (male 53.3% vs. female 46.7%), most of patients 
were smoking-free population (76.7%, 23/30), LELC 
appeared more frequently in the right lobe (56.7%, 17/30) 
and only few patients existed metastasis at diagnosis (6.7%, 
2/30), which located in pleura and bones, respectively. 
Tumor stage balanced well between different genders 
(P>0.05), for I–II stage in 14 patients (7 females and 7 males), 
and 16 patients were III-IV stage (7 females and 9 males). 
As for nodal status, 9 patients were N0 (4 females and  
5 males), 21 patients with nodal metastasis (10 females 

and 11 males), and the P value >0.05. Twenty-five patients 
(83.3%, 25/30) had received postoperative adjuvant 
chemotherapy and/or radiotherapy, of which pemetrexed 
(31.6%, 6/19) or gemcitabine (68.4%, 13/19) with cisplatin/
carboplatin contained 82.6% (19/23), while partial patients 
(40.0%, 10/25) went through both treatment after surgery. 
During the follow-up, seven patients (25.0%, 7/28) were 
identified as progression, which included five with lymph 
nodes, one with pleura, and one with bones metastasis. 

Serum tumor biomarkers, level of albumin and lactate 
dehydrogenase, EBV infection status, genetic alternations 
and IHC results profiles

We selected five serum tumor biomarkers in present 
study, which included CEA, SCC, CYFRA21-1, NES and 
CA125. All serum data were collected before surgery or 
the biopsy. The positive rate of these biomarkers was 3.6% 
(1/28) for CEA, 10.7% (3/28) for SCC, 25.0% (7/28) for 
CYFRA21-1, 10.7% (3/28) for NSE and 7.1% (2/28) in 
CA125. The albumin and lactate dehydrogenase level were 
detected in total 28 patients, and all albumin level were 
negative, while positive rate for lactate dehydrogenase 
was 10.7% (3/28). Besides, EB virus infection status was 
obtained in 33.3% (10/30) patients and 90.0% (9/10) were 
positive in the set. As for genetic mutations detection in this 
study, EGFR, ALK and ROS1 status were available in 63.3% 
(19/30), 53.3% (16/30) and 40% (12/30), respectively. All 
the gene alternations were negative in this study. The status 
of thyroid transcription factor-1 (TTF-1) was detected in 
93.3% (28/30) samples, only one (3.6%, 1/28) appeared 
positive, and cytokeratin 7 (CK7) was detected in 60.0% 
(18/30) samples, all of them showed negative in present 
study, while cytokeratin 5/6 (CK5/6) was available in 80.0% 
(24/30) specimens, and 95.8% (23/24) harbored positive 
results. P40 was also investigated and all the detected 
samples (76.7%, 23/30) presented positive (100%, 23/23).

Univariate and multivariate analysis of outcomes 
predictors in primary LELC

The median follow-up for outcomes analysis in this 
cohort was 27 months, 3 patients lost the follow-up, and 
90% (27/30) population fulfilled the survival information 
collection. Patients’ clinicopathological characteristics and 
blood tumor markers (CEA, SCC, CYFRA21-1, NES, 
CA125), level of albumin and lactate dehydrogenase were 
included in analysis with DFS and OS, we found female 
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was more likely to obtained a shorter DFS (38 months vs. 
not reached, P=0.008) (Figure 1), and tumor located in left 
lobe or positive NSE level seemed to indicate a poorer 
DFS (Figures 2 and 3), although only appeared a significant 
trend (P=0.051 for tumor location, P=0.086 for NSE level). 
Besides, no other characteristics or blood biomarkers 
acted as prognostic in LELC patients, both for DFS and 
OS analysis. And chemotherapy regimens did not appear 

significantly different between patients in survival outcomes 
(P=0.974 for DFS, P=0.724 for OS). In the multivariate 
analysis, we selected gender, tumor location, peripheral 
NSE level, nodal status and tumor staging in relation to 
patients’ DFS and OS. The female gender also achieved 
significance after adjustment, and acted independently 
prognostic for shorter DFS (P=0.034), furthermore, NSE 
level appeared a significant trend in DFS, with NSE 
positive indicating a shorter DFS (P=0.057) (Table 2), no 
other associations were discovered in the analysis, while for 
OS evaluation, no significant differences were discovered. 

Discussion

In this retrospective study, we conducted a comprehensive 
study for a rare type of lung cancer, which in order to 
overview the clinical characteristics, peripheral blood 
tumor biomarkers, genetic alternations and IHC results 
profile, and potential prognostic variants for LELC. Since 
published data was rare in this cancer subtype, details 
of LELC remains controversial in some respects. As 
precision medicine sparkled thriving researches in tumor 
diagnosis and treatment, we also required more data in this 
uncommon cancer type. 

LELC is a unique histological type of lung cancer, and 
appears specific clinicopathological characteristics from 
other lung malignancies. Reported researches indicated 
that LELC occurred more in young patients (14), the 
patients in our cohort was diagnosed with a mean age at 
55.93 (range from 21 to 72), which was among the average 
reported results (11,14), besides, non-smokers were more 
common in this population, Wang et al. recruited 42 LELC 
patients, and 69.0% were smoking-free population (15),  
we achieved a 76.7% non-smokers here, which was 
consistent with previous studies (11,14,16,17). Gender 
difference was generally not discovered in LELC (18), and 
our data also found that the incidence was similar between 
males and females (53.3% vs. 46.7%). LELC seemed 
more frequently in the right lobe, our findings reported 
56.7% (17/30) located in the right, similar to the results 
presented by Yu et al. (52.9%, 46/87) (19). Only two 
patients (6.7%) existed distant metastasis when diagnosed, 
which was obviously lower than other subtypes of lung 
cancer, Liang et al. also reported 5.8% (3/52) patients with 
metastasis (11), which was similar in different studies (17). 
Moreover, some researches showed nearly no metastasis in 
LELC (2,19,20) at diagnosis, which may explain partially 
the better prognosis in pulmonary LELC than other cancer 
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Figure 1 Disease-free survival in different genders of LELC. 
LELC, lymphoepithelioma-like carcinoma.

Figure 2 Disease-free survival in different tumor locations of 
LELC. LELC, lymphoepithelioma-like carcinoma.

Figure 3 Disease-free survival in different NSE levels of LELC. 
NSE, neuron-specific enolase; LELC, lymphoepithelioma-like 
carcinoma.
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subtypes suffered in lung. 
As for the serum biomarkers, CYFRA21-1 (25.0%, 

7/28) seemed the most common positive tumor marker 
for LELC in present study, followed by SCC, NSE (both 
were 10.7%, 3/28) and CA125 (7.1%, 2/28) , which was 
consistent with previous study (16,17), furthermore, 
NSE appeared a significantly statistical trend for DFS in 
multivariate analysis, while others did not share this in 
survival evaluation, since the sample size was relatively 
small, magnitude of this discovery remained more data to 
achieve a robust conclusion, we noticed only 3 patients 
owned abnormal NSE level at present study, and 1 patient 
with stage II and 2 patients with stage III, all three 
patients with nodal metastasis, the bias may influence the 
result to some extent, considering NSE was a widely used 
tumor biomarker for diagnosis and treatment in lung 
cancer, further studies might draw more attention at this. 
We also collected the IHC results of LELC, of which  
TTF-1 expression was nearly negative (3.6%, 1/28), and 
CK7 showed no positive, while most samples harbored 
positive CK5/6 and P40 expression, of which were 95.8% 
and 100%, respectively. Reported data presented similar 
results, with a 100% positive for CK5/6 and 97.1% negative 
for CK7, 100% negative for TTF-1 (15). Since TTF-1 
and CK5/6 were recommended in IHC marker panel for 
differentiation between adenocarcinoma (AC) and SCC, 
the predilection of LELC IHC results was more likely to 
imitate SCCs, which indicated whether more biological 
behavior were shared between these two subtypes of 
lung cancer, few data referred to this appealed for future 
investigation. 

Driver genes associated lung cancer always required 
specific targeted therapy, such as EGFR-tyrosine kinase 
inhibitor (TKI) or ALK/ROS1 kinases inhibitors (21-23), 
driver genes detection before treatments were strongly 
recommended in different guidelines in order to obtain the 
greatest benefit for patients, however, the gene alternations 

status for LELC were still in veil to some extent, reported 
data was rare at present. Herein, we retrospectively evaluate 
the driver genes outline for LELC, interestingly, all samples 
showed negative results for all three genes (EGFR, ALK 
and ROS1). Wang et al. also recruited a 42 patients cohort 
for genes detection (EGFR and ALK), the results were 
consistent with ours, only 1 patient (2.4%, 1/42) harbored 
EGFR L858R mutation and none of the 42 patients 
harbored ALK rearrangement (15), while other studies 
also presented different EGFR gene mutation frequency, 
from 9.1% (n=11) to 17.4% (n=46) (5,24), since the EGFR 
mutation status was evaluated by ARMS in our center, 
only common mutation types (such as L858R, 19 del etc.) 
were detected, then uncommon subtypes of alternations 
located in other exons were unclear with ARMS, which 
led to a lower mutation frequency compared to previous 
studies evaluated by sanger sequencing, majority mutations 
of EGFR were in exon 21 but without L858R in Chang  
et al. report (5), for instance. Different studies also showed 
ALK rearrangement was rare in LELC, nearly no ALK 
alternations in this subtype (15,25), which suggested 
ALK might not be a driver gene in LELC tumorgenesis. 
However, all the results derived from small cohort, we 
require more data in the future to confirm these gene 
alternations in LELC and draw more precise conclusions. 

Generally, LELC owned a better survival than other 
types of lung cancer, with most patients distributed in early 
stages and available for surgery (9), here 90.0% (27/30) 
patients underwent surgery in our study, and only 2 patients 
(6.7%) suffered distant metastasis at diagnosis. Female 
gender appeared a worse DFS in both univariate and 
multivariate analysis of outcomes, while similar results were 
not mentioned in previous researches, considering the small 
sample size, the result should be confirmed further (9,17), 
whether gender acted as a pivotal role in DFS was still 
controversial, and most attributed to the data deficiency. 
Besides, there existed several limitations in present study 

Table 2 Multivariate analysis of outcomes predictors in primary LELC

Prognostic characteristics P value Hazard ratio 95% CI

Gender 0.028 0.062 0.005–0.720

Tumor location 0.709 0.478 0.010–23.020

NSE status 0.057 17.705 0.915–342.716

Nodal stage 0.732 0.48 0.007–32.419

Tumor stage 0.748 0.479 0.005–42.524

LELC, lymphoepithelioma-like carcinoma; NSE, neuron-specific enolase.
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such as relatively small sample size and no abundant 
genetic or immune biomarkers, the scarce data may not 
reflect comprehensive gene alternations in LELC, besides, 
immunotherapy has been implemented in lung cancer 
(26,27), and PD-L1 may act as a potential biomarker for 
LELC in prognosis prediction (21), then larger sample size 
and intensive analysis of genetic or protein level variations 
should be investigated in the future. Since next generation 
sequencing (NGS) was widely used in cancer research, a 
deeper and precise insight may rely on this, to bring us a 
step closer for this rare subtype of lung cancer. 

Conclusions 

In conclusion, LELC was a rare while with an ideal 
prognosis subtype in lung cancer, characteristics of this 
population was inclined to younger and non-smokers, 
female gender acted as an independent prognostic factor 
in worse DFS, and serum NSE level might be a potential 
tumor marker for survival prediction. Common driver genes 
of lung AC seemed uncommon in this rare subtype, and 
more investigations could provide a better understanding of 
LELC in the future.  
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